Abstract-This paper focus on the analysis of effect of teacher's characteristics on students' academic development based on the real statistical data of a university in China. Using the fixed effect panel data model, the empirical results show that the impact of full-time teachers on student's long term academic performance is better than that on the short term performance while adjunct instructors have opposite effect. Teachers' attribute (i.e., full-time teachers or adjunct teachers) statistically shows significant impact on students' academic results, but the existing correlation between teachers' evaluation and teachers' value-added effect is weak.
INTRODUCTION
Chinese colleges underwent a rapid expansion of their student intake from 1999 to 2006. The central and local departments of education are actively responding to this problem, as well as all the colleges and universities, which carry out a series of measures including ceasing enrollment expansion, increasing relevant investment and recruiting more teachers.
While increasing the workload of their existing teachers and enlarging the class size, many schools are forces to employ adjunct teachers from other institutions and encourage the postgraduate students to teach undergraduate courses. Some schools even include teaching duties in the curriculum of their postgraduate programs. As these measures become conventional, an instructor group consisting of full-time teachers, adjunct teachers, and postgraduate students has evolved and aroused public attention.
The diversification of instructor group in colleges also exists in other countries. It is reported by the NCES (National Center for Education Statistics) that more and more universities began to hire adjunct instructors since the late 1980s. Adjunct instructors made up 44% of the college staff in 2003. It has long been a concerned issue whether to employ adjunct instructors, but there is clear conclusion. It is criticized that that adjunct instructors generally do not have Ph.Ds, resulting in the deterioration of didactical quality and an increase in drop-out rate (Bettinger & Long, 2006; Ehrenberg &Zhang, 2005) . However, the supporters argue that the experience in private sectors and professional teaching work enable the adjunct instructors to enhance the students' learning experience while the full time professors can concentrate more on their academic research and improve the productivity of the school (Leslie&Gappa,1995; Autor, 2001 ).
Will the teachers hired from different channels have different impacts on the students' academic performance? Are there any difference between the teaching effects of teachers with superior titles and that of the young teachers represented by instructors? Answering these questions is of great value for optimizing the structure of college teachers and for improving the quality and efficiency of higher education. Nevertheless, in China, the empirical study on these problems is still blank. This paper investigates the different effects of different teacher characteristics on students' academic performance. We consider the students taught by college teachers that are hired through different ways (i.e. full time, adjunct, and student instructor) as well as the teachers with different titles (i.e. full professor, associate professor and assistant professor). We analyze a data set of English language education from a Chinese university and examine the effects of teachers' characteristics on students' academic performance. The English teachers are categorized into four types: domestic full-time teachers, postgraduate student instructors, adjunct teachers and foreign teachers. In China, the main difference among these teachers is their personnel relationship with the school. The personnel relationship of full-times teachers belongs to the school itself, which ensures the stability of their employment. They cannot be fired unless in extreme cases. While other types of teachers vary in their initial employment. Teachers selected from postgraduate students are those with excellent grades and outstanding academic performance. The adjunct teachers are often recommended to the school by full-time teachers and are assigned tasks after interview. As for the foreign teachers, they are brought in by both the teaching department and school's department of international cooperation. In this paper, we only focus on the first three types, since foreign teachers only make up a small proportion of the staff composition, thus the effects cannot be accurately estimated. Among these three groups, fulltime teachers are paid according to their titles and are provided with salaries and allowances from the government and school. The postgraduates are paid monthly based on their teaching hours. The hourly wage of adjunct teachers depends on their teaching experience, degree and rank. Notice that the last two types of teachers will be assessed by their previous performance in class to decide whether they employed in the next academic year. Standards of teaching performance may include students' course grades and their appraisals towards the class.
Combined with all the factors, this paper establishes the analysis of different effects on students' academic development from full-time teachers and part-time teachers, based on the students' final test scores of the English courses and their evaluation results for teachers from a proper evaluation index.
II. LITERATURE REVIEW
Along with the prevalence of the educational accountability system in the western countries, the education improvement model has been applied to policy analysis and become a vital instrument for educational accountability, providing an objective and normative standard. Some scholars believe that the accountability system based on this model had a clear positive impact on students' achievements (Hanushek and Raymond, 2005) . However, opposite opinion is that this model cannot appraise the real effects of teachers and universities, and wrong appraisals bring negative stimulus to the teachers (Gorard, 2006) . The reliability of the education improvement model faces challenges from three aspects. First, the model setting is questionable. For instance, in the North Carolina and South Carolina model, how much progress the students should make is calculated by how they performed before and how much the school devoted in and school's performance is measured by the real progress minus the expected value. This kind of setting is inclined to underestimate the schools that have more good students, narrowing the improvement difference. Currently, fixed effects models with school dummy or teacher dummy have become the mainstream of education improvement model settings. But the specific form remains controversial (Tekwe, 2004) . The second question results from measurement error. Measurement error of the dependent variable doesn't influence the estimation consistency, but measurement error of the independent variable does when it is correlated with the observations. Comparing the results of IV estimation (scores in two terms before as the instrument variable of that in last term) with that from the OLS estimation, Ladd and Walsh (2003) concludes that the existence of measurement error enlarges the difference in education improvement and is the most important source of bias. Though, student's test score fluctuates around its real academic level, those who performed outstanding in last exam are more likely to get a lower grade next time, i.e. the mean reversion phenomenon. Therefore, the discrepancy between the IV estimation using scores in two terms before and the OLS estimation is not entirely resulted from measurement error, but also from the impact of mean reversion.
Within the education improvement analysis framework, some consensuses of the influence of teachers have been formed. Volatility of teachers' influence has been verified, no matter based on random interference experiments or observation studies, during higher education or preschool education, in developed or developing countries. The one-yearlater volatility achieves as high as 50%-80% (Currie and  Thomas, Heck, 2007) . Various studies point to a common conclusion: it is the class activity itself that actually counts.
Education improvement model is like a black box. Though it provides increasingly reliable information about which school or which teacher is effective during the educational process, it tells nothing about "why". Some researchers involve themselves into the class activities, trying to open the black box of education. A research on teacher appraisal carried out in Ohio, United States shows that teachers can't induce study behavior directly, but enable students to make educational improvement through creating learning time, encouraging atmosphere and participation in valuable activities for them (Lasley et., 2006). Heck (2007) also argues that active social relationship between students and teachers, supports from teachers, and teachers attitudes and beliefs all play crucial roles in students' scores. The researches above are based on long term careful observations in classes. While many of the conclusions are fairly insightful and persuasive, better recognition of causal relationship is still needed.
III. DATA STATEMENT AND ANALYSIS
Our data set is collected from a Chinese university. It includes information of students' enrollment, entrance English test scores, all types of English classes and their teachers, students' appraisal and CET-4/6 scores (standardized English tests). Due to the availability of the data, we only select the scores of English courses in every semester during a sample period from 2005 to 2008. The information of students' college reading and oral test scores and the information of the corresponding instructors are included. There are nearly 40,000 observations in the original sample, but due to massive missing data, we only keep the individual observations with complete data. Each individual student has experienced several English courses for four semesters, and for each semester (SEM for short), there are college English class and oral English class with 1306, 1207 students in it respectively. In the end of the semester, students are required to evaluate their teachers anonymously on 10 different indicators that represent the teachers' quality. We adopt students' test scores as dependent variable, and teachers' characters like degree, title, and whether being part-time as independent variables. Time invariant control variables of students' characters include gender, nationality, and original English level (reflected by their English entrance test scores). Descriptive statistics of the data related to college English class test scores are presented in Table 1 . Table 1 shows that the percentage of part-time teachers has a positive relationship with students' test scores, yet students' evaluations towards them are comparatively lower. There four semesters in total, including two classes in each term, namely, college English and oral English.
We intend to estimate our model with panel data so as to control the unobservable individual heterogeneity and to describe and analyze the dynamic adjustment process, dealing with the error terms. Tow common models of panel data are fixed effect model and random effect model. In fixed effect model individual effect correlates with other explanatory variables, which is not necessary in random effect model and omitting variables in the model specification will lead to inconsistency of parameter estimation. Therefore, we can select a proper model through Hausman test to see whether the fixed effect is correlated with other explanatory variables.
IV. EMPIRICAL RESULTS AND ANALYSIS

A. Econometric Model
In order to distinguish the impacts of teacher's category on students' test scores, we need to control some additional influential factors of students, such as gender and original English level. The latter can be represented by their English entrance test scores. In our econometric model, the explained variable is Score kit ,(k=1,2),where k=1 denotes the test score of college English class of student i in semester t, and k=2 denotes the test score of oral English class of student i in
is full-time with master degree, or 3 if it is full-time with doctor degree. Explained variable Rank kit also takes value from 0, 1, 2, 3, which takes the value of 0 if the English teacher of student i in semester t is part-time, 1 if it is full-time with instructor title, 2 if it is full-time with associate professor title, or 3 if it is full-time with professor title. We also consider how students' evaluation to the teachers impacts their scores. Because of the anonymous principle, we are unable to match each student to the evaluation they make. Therefore, we take the average evaluation in the same semester for a teacher of all the students enrolled in the same year. Our results show that current students' evaluation results possess weak relationship with teachers' improvement. Due to limitations on space, we don't show the results of students' evaluation.
In this paper we construct the econometric model below: 
（1）
Where i δ is fixed-effect, t γ is time-effect of specific term, and term is which term student's class is in, reflecting the difference of classes among these semesters. Meanwhile, the square of term is also included in the model, denoted as termsq, for every student has observations in four semesters, and thus we also give cluster standard error in parameter estimation in order to control inner group correlation. In parameter estimation, time invariant variables like gender, nationality, and original English level are controlled. Model 1 specifies whether full-time teachers are influential to students' college English test scores. Model 2 specifies how teacher's educational degree impacts students' college English test scores. And model 3 specifies how teacher's title impacts students' college English test scores. Since the value of parttime teacher of these variables is 0, we only need to consider one variable in each regression model to find the influence of part-time teachers. These three models, all using mixedregression, control for heteroskedasticity. Model 4-6 reflect the results of fixed effect model regressions. Because of the existence of heteroskedasticity and auto-correlation, we estimate the model clustered by student ID to obtain a more robust standard deviation. Model 7-10 discuss the relationship between students' evaluation of the teachers and their test scores, where model 7 is pooled regression, and model 8-10 consider the influence from full-time teachers, educational degree and title of the teachers respectively.
B. Regression Results of College English Class
Results show that full-time teachers have negative impacts on students' test scores, which is even worse as their degree increases. But the impact of title is not significant. The regression result is relatively robust as seen from clustered standard deviation. Hausman test shows that the chi-square statistic is far larger than the critical value at 5% significant level. So it is suitable to choose fixed effect models, and results of random effect models are omitted due to limited space. Furthermore, among the evaluations presented in table 1, the average evaluation to part-time teachers is comparatively lower. From the estimation results, however, there are not any obvious relationships between evaluations to teachers and students' test scores. So we neglect these effects in the table. Nevertheless, in average, students hold a higher degree of recognition towards full-time teachers. Model 1 specifies whether full-time teachers are influential to students' oral English test scores. Model 2 specifies how teacher's educational degree impacts students' oral English test scores. And model 3 specifies how teacher's title impacts students' oral English test scores. Since the value of part-time teacher of these variables is 0, we only need to consider one variable in each regression model to find the influence of parttime teachers. These three models, all using pooled regression, control for heteroskedasticity. Model 4-6 reflect the results of fixed effect model regressions. Because of the existence of heteroskedasticity and autocorrelation, we estimate the model clustered by student ID to obtain a more robust standard deviation. Model 7-10 discuss the relationship between students' evaluation of the teachers and their test scores, where model 7 is pooled regression, and model 8-10 consider the influence from full-time teachers, educational degree and title of the teachers respectively. Still, results show that full-time teachers have negative impacts on students' oral English test scores, which is even worse as their degree increases. Variable Rank is not significant, which is similar to the results of college English class.
C. Regression Results of oral English Class
V. INFLUENCE OF FULL-TIME TEACHERS ON STUDENTS'
MEDIUM AND LONG TERM ENGLISH IMPROVEMENT We take the test score of college English (I) in the first semester of a freshman as his original English level, CET-4 score as his medium term progress and CET-6 score as his long term progress. Calculate the score percentiles of college English (I), CET-4 and CET-6 for every student, and then take the difference of score percentile of college English (I) and CET-4 as student's medium term progress, and of CET-4 and CET-6 as long term progress. Meanwhile, we calculate the evaluation of full-time teachers for every student in all four terms. If this indicator is greater than 5, then the full-time dummy variable takes 1 or 0 otherwise. The estimation results show that being full-time leads to 8 percentiles improvement in student's medium term progress, and 4.3 percentiles in long term progress. In addition, we figure out the relationship between evaluation of full-time teachers and the average level of students' medium-long term progress, plotted in the graphs bellow: The influence of full-time teachers plays a better role in students' long term progress than in short term. In the contrary, part-time teachers impact short term performance more. To further understand this result, one should be equipped with the knowledge about our current external environment and internal incentive system of higher education in China. Besides age, title and degree, the main difference between full-time teachers and part-time teachers lies in the personnel relationship with universities. In the practical process of teaching management, the personnel relationship of full-times teachers belongs to the school itself, which ensures the stability of the teachers so they won't be fired in common cases. External teachers vary in the initial employment. Generally, they are introduced to the school by full-time teachers and are assigned tasks after interview. Full-time teachers are paid according to their titles and are provided with salaries and allowances from the government and school. And external teachers, taken series of factors like experience, degree, and title into consideration, obtain hourly wage every month. Notice that external teachers will be assessed by their previous performance in class to decide whether they can be continually employed. Standards of teaching performance may include students' course grades and their appraisals towards the class. In view of this, part-time teachers must be more inclined to put efforts in improving students' short term progress and class evaluation.
The current students' evaluation results are weakly related to teachers' improvement evaluation. Both objective and subjective aspects are necessary to measure students' development comprehensively. In the objective aspect, students obtaining knowledge and skills in class can be measured by test scores. The performance of students can reflect the teaching effects. In the subjective aspect, learning experience can be measured by students' evaluation. In general, higher evaluation implies better learning experience the teacher has brought to the student. Therefore, test scores and student's evaluation form a relatively complete system to measure students' academic performance in tow aspects. Meanwhile, since factors of teachers affect students' academic performance significantly, these two aspects are also crucial dimensions to judge teacher's teaching ability, and effective indices to measure its influence to students' academic performance.
Owing to the anonymity of students' evaluation results, which are conducted via internet platforms, external interference is effectively avoided. As a result, it is popular to use students' evaluation as the indicator for class quality of teachers in current higher education. Moreover, in practical teaching management and supervisory affairs, many universities regard it as a vital reference of teacher appraisal, reward and job classification. However, it remains for argument whether students' evaluation reflects teaching abilities of teachers in a faithful and comprehensive way. Our research finds that current students' evaluation results possess weak relationship with teachers' improvement. Indications like requirement and class management are more useful to measure the long term impacts of teachers on students' academic achievements; while indicators like teaching materials work better with the short term impacts.
Student's academic achievement evaluation and student's teaching evaluation complement each other, reference each other, and are not alternative. Through the above analysis we find education improvement evaluation based on students' academic achievement and teaching evaluation based on subjective judgments of students appear an increasing pattern as a whole, also mapping the indicators and time periods. So these two evaluation methods are complementary, having their own characteristics and emphasis. So, a comprehensive and effective teaching evaluation system should incorporate these two measures at the same time, with both quantitative and qualitative evaluations included.
